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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) E<] Claim(s) 1-42 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) I3 Claim(s) 21-28 and 35-42 is/are allowed. 

6) S Claim(s) 1-20 and 29-34 is/are rejected. 
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8) D Claim(s) are subject to restriction and/or election requirement. 
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9) D The specification is objected to by the Examiner. 

10) [3 The drawing(s) filed on 22 February 2005 is/are: a)K accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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Art Unit: 2882 

DETAILED ACTION 

Continued Examination Under 3 7 CFR LI 14 

1. A request for continued examination under 37 CFR LI 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1 .1 14. Applicant's submission filed on December 1, 2006, has been entered. 

Claim Rejections - 35 USC §101 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

2. Claims 1-14 are rejected under 35 U.S.C. 101 because the claimed invention is directed 
to non-statutory subject matter. 

The claims are directed to a judicial exception. As such, pursuant to the Interim 
Guidelines on Patent Eligible Subject Matter (see the OG Notice dated November 22, 2005, and 
MPEP 2106), the claims must have either physical transformation and/or a useful, concrete, and 
tangible result. 

3. Regarding claims 1-6, the claims fail to include transformation from one physical state to 
another. Although the claims appear useful and concrete, there does not appear to be a tangible 
result claimed. Merely obtaining a 3D volumetric image of an object is not sufficient to 
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constitute a tangible result, since the outcome of the obtaining step has not been used in a 
disclosed practical application nor made available in such a manner that its usefulness in a 
disclosed practical application can be realized. As such, the subject matter of the claims is not 
patent eligible. 

4. Regarding claims 7-14, the claims fail to include transformation from one physical state 
to another. Although the claims appear useful and concrete, there does not appear to be a 
tangible result claimed. Merely comparing a location of the first shadow image and a location of 
the second shadow image to determine the source and object angles relative to the energy sensor 
is. not sufficient to constitute a tangible result, since the outcome of the comparing step has not 
been used in a disclosed practical application nor made available in such a manner that its 
usefulness in a disclosed practical application can be realized. As such, the subject matter of the 
claims is not patent eligible. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-3, 5, 15-17, 19, 29-31, and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Swift (US 4472822) in view of Badea et al. ("A 3D Imaging System for 
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Dental Imaging Based on Digital Tomosynthesis and Cone Beam CT") and Ruimi (US 
6324246). 

i 

6. Regarding claims 1 , 15, and 29, Swift discloses a method, system, and apparatus (title) 
for obtaining an image of an object (fig. 3, "object") in which a ray of energy from a source (fig. 
5, "x-ray source") travels through the object to directly impinge on an energy sensor (fig. 5, 
"detector") defining an image plane and in which the object is rotated about an axis (fig. 5, "axis 
of rotation") whereby an image is acquired by the energy sensor at successive rotational 
positions of the object (abstract), in which the object (figs. 3 and 5, "object"), but not the energy 
source (fig. 5, "x-ray source"), is rotated about an axis of rotation (fig. 5, "axis of rotation"), the 
axis of rotation of the object being at a position with respect to the image plane (fig. 5, 
"detector"). 

However, Swift fails to disclose digital tomosynthesis, obtaining a 3D volumetric image, 
and an axis being at a canted angle with respect to an image plane. 

Badea et al. teaches digital tomosynthesis (abstract and the second paragraph of the 
introduction). Ruimi teaches obtaining a 3D volumetric image (col. 7, lines 54-56) and an axis 
(fig. 1, axis long the Z' axis) being at a canted angle with respect to an image plane (col. 1, lines 
45-58). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the method, system, and apparatus of Swift with the digital 
tomosynthesis of Badea et al., since one would have been motivated to make such a modification 
for radiation protection (abstract) as shown by Badea et al. 
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It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the method, system, and apparatus of Swift with the 3D 
volumetric imaging and canted angle of Ruimi, since one would have been motivated to make 
such a modification for better resolving image features via different angles (col. 1, lines 45-58) 
as implied from Ruimi. 

♦ 

7. Regarding claims 2, 3, 16, 17, 30, and 31, Swift further discloses in which the energy is 
in the form of electromagnetic radiation, and in which the electromagnetic radiation is x-ray 
radiation (title). 

8. Regarding claims 5, 19, and 33, Swift further discloses in which an optical axis of the 
source (figs. 3 and 5, #11) is perpendicular to the image plane (figs. 3 and 5, #18). 

4 

9. Claims 4, 18, and 32 are rejected under 35 U.S.C 103(a) as being unpatentable over 
Swift, Badea et al., and Ruimi as applied to claims 1,15, and 29 above, and further in view of 
Hsieh (US 6226350). 

Swift as modified above suggests a method, system, and apparatus as recited above. 
However, Swift fails to disclose in which an energy sensor is a flat panel digital detector. 
Hsieh teaches in which an energy sensor is a flat panel digital detector (col. 2, lines 27- 

31). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to further modify the method, system, and apparatus of Swift as modified 
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above with the detector of Hsieh, since one would have been motivated to make such a 
modification for obtaining projection data faster (col. 2, lines 27-31) as implied from Hsieh. 

10. Claims 6, 20, and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Swift, Badea et al., and Ruimi as applied to claims 1,15, and 29 above, and further in view of 
Yanofetal. (US 5371778). 

Swift as modified above suggests a method, system, and apparatus as recited above. 

However, Swift fails to disclose in which a ray of energy from a source is mathematically 
traced through a voxel of an object space to an image plane, a coordinate of a shadow of the 
voxel on the image plane is computed for each object rotation, and image data is extracted and 
combined to form the object space voxel. 

Yanof et al. necessarily teaches in which a ray of energy from a source is mathematically 
traced through a voxel of an object space to an image plane, a coordinate of a shadow of the 
voxel on the image plane is computed for each object rotation, and image data is extracted and 
combined to form the object space voxel (figs. 4 and 5; and col. 7, line 29 - col. 8, line 5). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to further modify the method, system, and apparatus of Swift as modified 
above with the tracing, computing, extracting, and combining of Yanof et al., since one would 
have been motivated to make such a modification for faster processing (col. 2, lines 11-36) as 

* 

implied from Yanof et al. 
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Allowable Subject Matter 

11. Claims 21-28 and 35-42 are allowed. The following is a statement of reasons for the 
indication of allowable subject matter. 

Regarding claims 21 and 35, prior art fails to disclose or fairly suggest a digitized 
tomosynthesis system or apparatus, including at least one mechanism for determining an axis of 
rotation of an object, and one or more computer programs being capable of comparing a location 
of a first shadow image and a location of a second shadow image to determine source and object 
angles relative to an energy sensor, in combination with all the limitations in each respective 
claim. Claims 22-28 and 36-42 are allowed by virtue of their dependency. 

Response to Arguments 

12. Applicant's arguments with respect to claims 1-20 and 29-34 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chih-Cheng Glen Kao whose telephone number is (571) 272- 
2492. The examiner can normally be reached on M - F (9 am to 5 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571) 272-2490. The fax phone number for the 

* 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 

Art Unit 2882 



